TEMPERATURE  AND   ENTROPY             145
bolic paths which are almost straight lines; but some of the heat-energy still remains within each molecule. In the solids the motion is chiefly within each molecule, but there is still some motion between each two molecules, of tiny projectile particles if not of the whole molecule.
These relative motions are of two sorts, or components, viz: radial and tangential. Each orbit contains some of each. The elliptical orbits have more tangential component than radial, the hyperbolic orbits more radial than tangential.
Each molecule contains a nucleus of particles moving in elliptic orbit, and a swarm of satellites moving in hyperbolic orbit. In the solids the nucleus is the major feature, as to mass, and the satellites are the minor; in the gases the satellites are the major and the nucleus the minor. In fact, vaporization may consist in the nucleus becoming satellitic. In the so-called "perfect," or absolute, gas the entire mass would be satellitic. In the absolute solid the entire mass would be nuclear. Neither condition is ever attained in nature.
Volume. Each tiny mass-pair embodies a certain degree of spacial or radial separation, which vibrates constantly above and below its "mean energetic distance." In the mean energetic condition the gravitational or centripetal attraction is balanced against the centrifugal force of tangential motion. The mean energetic distance of separation at which this equilibrium is found determines the volume of the hot body.
In the solids the mean energetic distances are very small and the tangential velocities very high. In the gases the distances are very large (comparatively speaking) and the tangential velocities low. For at larger radii smaller tangential velocities are sufficient to maintain equilibrium.
The radial velocities, on the other hand, vary in the reverse order. In the solids they are low and in the gases they are high.
Temperature and Pressure: In this intricate swarm of particles of all sizes, moving in orbits of all dimensions, forms and velocities, the net or integrated effect of all the radial activities is both temperature and pressure. The integrated intensity of energy is temperature. The integrated momentum is pressure.
Matter, even in its most quiescent states, finds itself always in contact with other matter, in solid, liquid or gaseous condition. At the point of contact both temperature and pressure are